The impact of prostate volume changes during external-beam irradiation in consequence of HDR brachytherapy in prostate cancer treatment.
To evaluate prostate volume changes during external-beam irradiation in consequence of high-dose-rate (HDR) brachytherapy in prostate cancer treatment. 20 patients who underwent radiotherapy for prostate cancer were included in this prospective evaluation. All patients had a computed tomography (CT) scan for planning of the external-beam irradiation and additional scans after each HDR brachytherapy. For the planning target volume (PTV), a safety margin of 10 mm was added to the clinical target volume (CTV) in each direction. The prostate volume measured in the planning CT was compared with the prostate volumes measured after HDR brachytherapy and, subsequently, the change of prostate volume was calculated. Volume changes which resulted in differences of the prostate radius of > 5 mm for the CTV were defined as a reason for a new treatment-planning procedure for the patient. Taking all patients together, prostate volumes before HDR, 1 day and 4-6 days after the first HDR treatment, as well as 1 day and 4-6 days after the second HDR treatment were in median 37.7 cm(3), 37.6 cm(3), 38.2 cm(3), 39.3 cm(3), and 40.5 cm(3), respectively. In none of the patient, a volume change resulted in a change of the prostate radius of > 5 mm for the CTV. Prerequisite for this calculation was the simplification of the complex prostate geometry to a sphere. No new treatment-planning procedure was necessary during external-beam radiotherapy. HDR brachytherapy does change the prostate volume. Under the condition of a 10-mm safety margin in each direction added to the CTV for the PTV, no new treatment-planning procedure was necessary after HDR brachytherapy. There is no need for CT scans at regular intervals during external-beam radiotherapy.